Hematologic effects of stem cell factor alone and in combination with G-CSF and GM-CSF in vivo and in vitro in rodents.
The intravenous injection of rrSCF causes neutrophilia and lymphocytosis as well as the appearance of immature myeloid cells and occasional blast cells in the circulation. The marrow shows a left-shifted myeloid and erythroid hyperplasia as evidenced by increases in numbers of morphologically recognizable early myeloid and erythroid precursors. A decrease in the number of mature marrow neutrophils is noted, suggesting that the release of marrow neutrophils contributes to the peripheral neutrophilia. After 2 weeks of daily injections of rrSCF, the marrow demonstrates a remarkable mast cell hyperplasia accompanied by erythroid and lymphoid hypoplasia. rrSCF causes mast cells to appear in the circulation and causes a systemic increase in embryonic connective tissue-type mast cells. In vitro long-term culture of mouse marrow cells with rrSCF results in an outgrowth of mast cells. The coinjection of rrSCF and G-CSF for 1 week causes a synergistic increase in mature marrow neutrophils accompanied by a striking decrease in erythroid and lymphoid marrow elements. Spleens demonstrate increased granulopoiesis as well as erythropoiesis as compared to the spleens of rats treated with single growth factors. Splenic extramedullary erythropoiesis may act to compensate for the decrease in marrow erythropoiesis. The coinjection of rrSCF and G-CSF causes an increase in marrow mast cells at the end of 1 week, but the increase is much less than in rats treated with rrSCF alone. The combination of rrSCF and G-CSF causes a synergistic peripheral neutrophilia. In vivo daily administration of SCF plus GM-CSF results in a synergistic increase in marrow neutrophils, but not the striking synergistic increase in circulating neutrophils that is observed after SCF plus G-CSF. Colony-forming assays reveal a synergistic increase in CFU-GMs in the marrow, but not in peripheral blood, after coincubation with SCF plus GM-CSF as opposed to GM-CSF alone, demonstrating anatomic compartmentalization between a more primitive marrow CFU-GM subset and a more mature peripheral blood CFU-GM subset.